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i V I
SPECIALFEATURESOF MARKETS WITH
NETWORK EFFECTS
T
Sourcesof NetworkEffectsandtheReversalof theLawofDemand
'>!'
Manynetworkindustriesexhibitincreasingreturnstoscaleinproduction:
unit (average)costdecreaseswith increasingscaleof production.Often
incrementalcostisnegligible(forexampleinsoftware).However,theseare
alsofeaturesof non-networkindustriesandarenotthedefiningfeatureof
networkindustries.Thus,increasingreturnsto scalein productionisalso
not thedefiningfeatureof thecompetitionpolicyissuesthatarerootedin
theexistenceof networks.
Networksarecomposedof complementarynodesandlinks.Thecrucial
definingfeatureof networksis thecomplementaritybetweenthevarious
nodesandlinks.A servicedeliveredoveranetworkrequirestheuseof two
or morenetworkcomponents.Thus,networkcomponentsarecomple-
mentarytoeachother. ~
A commonanddefiningfeatureof networkindustriesis thefactthat
theyexhibitincreasingreturnsto scalein consumption,commonlycalled
~ 'networkeffects'.Theexistenceof networkexternalitiesi thekeyreason
fortheimportance,growth,andprofitabilityof networkindustriesandthe
NewEconomy.A marketexhibitsnetworkeffects(ornetworkexternalities)
whenthevaluetoabuyerof anextraunitis higherwhenmoreunitsare
sold,everythingelsebeingequal.
Networkeffectsarisebecauseof complementarities.In a traditional
network,networkexternalitiesarisebecauseatypicalsubscribercanreach
moresubscribersin a largernetwork.SeeFigure5.1,whichdepictsa tra-
ditionaltelecommunicationsnetworkwherecustomersA, B, . " ., G are
connectedtoaswitchatS.Althoughgoodswith'accessto theswitch'AS,
BS, . . ",GS havethesameindustrialclassificationandtraditionaleco-
nomicswouldclassifythemassubstitutes,theyareusedascomplements.
In particular,whencustomerA makesaphonecalltocustomerB,heuses
bothAS andBS.
In avirtualnetwork,externalitiesarisebecauselargersalesofcomponents
of typeA inducelargeravailabilityof complementarycomponentsB1,". .,
Bn'therebyincreasingthevalueof componentsof typeA. SeeFigure5.2.
The increasedvalueof componentA resultsin furtherpositivefeedback.
Despitethecycleofpositivefeedbacks,it istypicallyexpectedthatthevalue
of componentA doesnotexplodetoinfinitybecausetheadditionalpositive
feedbackisexpectedtodecreasewithincreasesin thesizeof thenetwork.
In traditionalnon-networkindustries,thewillingnesstopayforthelast
unitof a gooddecreaseswiththenumberof unitssold.This iscalledthe
w
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lawofdemand,andistraditionallyconsideredtoholdforalmostallgoods.I
However,theexistenceof networkeffectsimpliesthat,asmoreunitsare
sold,thewillingnesstopayforthelastunitmaybehigher.Thismeansthat
fornetworkgoods,thefundamentallawof demandisviolated:fornetwork
goods,someportionsof thecurvedemandcanslopeupwards.Thismeans
that,for someportionsof thedemandcurve,assalesexpand,peopleare
willingtopaymoreforthelastunit.
The lawof demandis stillcorrectif onedisregardstheeffectsof the
expansionof salesoncomplementarygoods.But,asincreasedsalesof a
networkgoodimplyanexpansionin thesalesof complementarygoods,
thevalueof thelastunitincreases.Combiningthetraditionaldownward-
slopingeffectwiththepositiveeffectduetonetworkexpansioncanresult
in ademandcurvethathasanupward-slopingpart.
Thekeyreasonfor theappearanceof networkexternalitiesi thecom-
plementaritybetweenthecomponentsof a network.Dependingon the
network,thenetworkeffectmaybedirector indirect.Whencustomersare
identifiedwithcomponents,theexternalityisdirect.Considerforexample
a typicaltwo-waynetwork,suchasthelocaltelephonenetworkof Figure
5.1.In thisn-nodes2-waynetwork,thereare212(12- 1)potentialgoods.An
additional(12+1th)customerp ovidesdirectexternalitiestoallothercus-
tomersin thenetworkbyadding212potentialnewgoodsthroughthepro-
visionof acomplementarylink (sayES)to theexistinglinks.
In typicalone-waynetworks,thenetworkeffectis onlyindirect.When
therearemvarietiesof componentA and12varietiesof componentB asin
Figure5.2(andallA-typegoodsarecompatiblewithall of B-type),there
aremnpotentialcompositegoods.An extracustomeryieldsindirectexter-
nalitiesto othercustomers,byincreasingthedemandfor componentsof
typesA andB andthereby(becauseof thepresenceof economiesof scale)
potentiallyincreasingthenumberof varietiesof eachcomponentthatare
availablein themarket.
Exchangenetworks(financialnetworksuchastheNYSE andNASDAQ,
commodities,futures,andoptionsexchangesa wellasbusiness-to-business
'B2B'exchanges)alsoexhibitindirectnetworkexternalities.Therearetwo
waysinwhichthese xternalitiesarise.First,externalitiesarisein theactof
exchangingassetsorgoods.Second,externalitiesmayarisein thearrayof
verticallyrelatedservicesthatcomposea financialtransaction.These
includetheservicesof abroker,bringingtheoffertothefloor,matchingthe
offer,etc.Thesecondtypeof externalitiesaresimilarto othervertically-
relatedmarkets.Thefirstwayinwhichexternalitiesariseinfinancialmarketsii!!
ismoreimportant.
The actof exchangingoodsor assetsbringstogethera traderwhois
willingto sellwitha traderwhois willingto buy.The exchangebrings
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Table5.1 Quantities, market coverage,andprices under incompatibility
Note: Profitsof firmI areill, All variablesarein dollars.Subscriptsindicatefirms;
il signifiesprofits.
Source: Economides and Flyer (1998).
Monopolymaymaximizetotalsurplus
Fifth,in industrieswithsignificantnetworkexternalities,underconditions
of incompatibilitybetweencompetingplatforms,monopolymaymaximize
socialsurplus.Thisisbecause,whenstrongnetworkeffectsarepresent,avery
largemarketshareof oneplatformcreatesignificantnetworkbenefitsfor
thisplatformwhichcontributetolargeconsumers'andproducers'urpluses.
Number Salesof Salesof Salesof Market Priceof Priceof Priceof Priceof
of firms largest second third coverage largest second third smallest
I firmqj firmq2 firmq3 "kj lqj firmPI firmP2 firm P3 firmPI
I 0.6666 0.6666 0.222222 2.222e-1
2 0.6357 0.2428 0.8785 0.172604 0.0294 2.948e-2
3 0.6340 0.2326 0.0888 0.9555 0.170007 0.0231 0.0035 3.508e-3
4 0.6339 0.2320 0.0851 0.9837 0.169881 0.0227 0.0030 4.533e-4
5 0.6339 0.2320 0.0849 0.9940 0.169873 0.0227 0.0030 7.086e-5
6 0.6339 0.2320 0.0849 0.9999 0.169873 0.0227 0.0030 9.88e-Il
7 0.6339 0.2320 0.0849 0.9999 0.169873 0.0227 0.0030 0
Note: qj indicatesalesof firmI, wherethesumof salesof allfirmsisnormalizedtobe
lessthanorequalto one.Pricesarein dollars.TheithfirmproducesquantityqiatpricePi'
andfirmsareorderedin decreasingquantitysothatql>qz>q3'etc.
Source: EconomidesandFlyer(1998).
Table 5.2 Profits, consumers' and total surplus under incompatibility
Number ITI ITz IT3 Profitsof Total Consumers' Total
of firms last firm industry surplusCS surplusTS
I ITI profits
"kJiilj
1 0.1481 0.1481 0.1481 0.148197 0.29629651
2 0.1097 7.15ge-3 7.15ge-3 0.1168 0.173219 0.29001881
3 0.1077 5.377e-33.508e-4 3.508e-4 0.1135 0.175788 0.28878819
4 0.1077 5.285e-33.096e-4 1.474e-5 0.1132 0.175483 0.28868321
5 0.1077 5.28Ie-3 2.592e-4 8.44e-7 0.1132 0.175478 0.28867817
6 0.1077 5.281e-32.58ge-4 1.18e-14 0.1132 0.175478 0.28867799
7 0.1077 5.28Ie-3 2.58ge-4 0 0.1132 0.175478 0.28867799
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intenseracetobethedominantfirm.Innetworkindustries,weoftenobserve
Schumpeterianracesformarketdominance.
A goodrecentexampleof Schumpeteriancompetitionisthecompetition
amongdot-comsin 1999-2000.As explainedearlier,economicmodels
implyveryhighvaluationof thedominantfirmcomparedtootherfirmsin
thesamenetworkindustry.Thesameperceptionprevailedin WallStreet.
Duringthatperiod,dot-comfirmsadvertisedveryintenselyandsubsidized
consumersto be ableto achievethecoveteddominantpositionin the
market.Theeasyavailabilityofcapitalfordot-comsatthetimemadeiteasy
toobservetheirbehaviorasthey'burned'almostallthecashtheyhadtoget
thetopmarketshare.Manyof thedot-comsfailedbecausedemandfortheir
serviceswasmuchlowerthanpredictedorbecauseof flawsintheirbusiness
models.However,all thesuccessfuldot-coms,suchaseBay,Amazon,and
Yahoo,alsofollowedthisstrategy.
Generally,innetworkindustries,thecostsof entrymaybehigherbutthe
rewardsofsuccessmayalsobehighercomparedtonon-networkindustries.
III
Pathdependence
A tenthimplicationofnetworkeffectsi theimportanceofpath-dependence.
Path-dependenceisthedependenceofasystemornetworkonpastdecisions
of producersandconsumers.Forexample,thepriceatwhichaVHS player
canbesoldtodayispath-dependentbecauseit dependsonthenumberof
VHS playersoldearlier(theinstalledbaseof VHS players).Theexistence
of aninstalledbaseof consumersfavorsanincumbent.However,competi-
torswithsignificantproductadvantagesor a betterpricingstrategycan
overcometheadvantageof aninstalledbase.
For example,in themarketforvideoplayers,VHS overcameBetaafter
sixyearsof ahigherinstalledbasebyBeta.Thiswasanimplicationof:
~
!II
1. Sony'smistakesindisregardingnetworkexternalitiesandnotlicensing
theBetaformat;
Matsushita'swidespreadlicensingof VHS;
The fact thatonelow-endlow-priceVHS playercancontributeas
muchto thenetworkeffectasahigh-endhigh-priceBetaplayer.
2.
3.
In theBetalVHScase,it is clearthatSonymistakenlydisregardedthe
networkeffectsthatarosefromtheavailabilityof rentaltapesof pre-
recordedmovies.The mainfunctionof videorecorderswasoriginally
thoughtobe'timedelay'inwatchingmaterialrecordedfromtheTV. The
pre-recordedmarketemergedlater,firstasamarketwheremoviesweresold,
andlaterasamoviesrentalmarket.Theemergenceof marketsfor'movies
forsale'and'moviesforrent',whichhadtoberecordedinparticularformat,
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createdasignificantcomplementarygoodfor BetaandVHS players.The
significantcostof physicaldistributionof tapesthroughouthecountry
andthecostsof carryingasignificantinventoryof titlesmadethechoiceof
whatmoviestobringandinwhatformatcruciallydependentonpresentand
forecastdemandwhichwascloselycorrelatedwiththepresentandforecast
installedbaseof videoplayersin eachformat.Thus,althoughnetwork
effectsandpathdependenceplayedacrucialroleindeterminingthefateof
Beta,theoutcomewasfar frompredetermined.Early,moreaggressive
licensingof theBetaformatbySonyortheearlypromotionof low-endBeta
playerscouldhavereversedthedemiseof theBetaformat.6
COMPETITION POLICY ISSUES IN NETWORK
INDUSTRIES
One-sidedBottlenecks
Interconnectionissuesin telecommunications,railroads,airline,andother
transportationetworksareverycommon.Oftenonecompanyhasexclu-
sivecontrolof partof thenetwork,whichisrequiredbyotherstoprovide
services.Wecallthisnetworkpart'abottleneck.'Generally,bottleneckscan
bedividedintotwocategories:one-sidedandtwo-sided.A one-sidedbottle-
neckismonopolizedbya firmandthisfirmdoesnotrequiretheuseof a
differentbottleneck.An exampleofsuchabottleneckisshownaslinkAB in
Figure5.5.Anexampleofsuchabottleneckistheconnectionoflocalservice
telecommunicationssubscriberstoaswitch.This istypicallycalled'thelast
mile',andoftencalled'thelocalloop'.Afterthe1984breakupofAT&T, the
localloophasbeenmonopolizedbythelocalexchangecarrier,typicallya
RegionalBellOperatingCompany('RBOC') orGTE (GeneralTelephone
andElectronics).Thelocalloopis a requiredinputin theproductionof
2
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Figure5.5 A one-sidedbottleneck
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112 The new economy and beyond
utilizeshigh frequenciestransmissionthoughcopperlocal loops.Thus,
they mandatealternativeaccesspricesfor unbundledparts of the
network(unbundlednetworkelements'UNEs') atcost-basedprices.The
FederalCommunicationsCommission(FCC) andstatePublicUtilities
Commissions(PUCs) acceptedtheviewthatleasepricesshouldbebased
onforward-lookingcostsratherthanonhistorical,accounting,or embed-
dedcosts(whichwasfavoredbyRBOCs).In settingpricesforunbundled
networkelements,theFCC andstatePUCs alsorejectedtherelevanceof
pricesbasedonprivateopportunitycost,suchasthe'EfficientComponents
PricingRule', ('ECPR'). Suchrulesderivepricesfor componentsfrom
themonopolyend-to-endprices.Thus,theECPR anditsvarietieswould
guaranteethemonopolist'sprofitsdespitemarketstructurechangesin
themarketsfor componentsthatareusedto createfinal services(see
Economidesand White 1995;Economides2003).The 1996Act also
imposesanumberof rulestopreventanti-competitiveactionsin telecom-
munications,suchas numberportability,mandatoryresaleof services,
transparency,non-discrimination,etc.A fulldiscussionof theserulescan
befoundatEconomides(1999).Still,the1996Actmissedopportunitiesto
definetechnicalstandards.Unfortunately,legalmaneuversbytheincum-
bentlocalexchangecarriersandhighpricesfor theunbundlednetwork
elementsconsiderablydelayedsignificantentryintolocaltelecommunica-
tionsmarkets.
Two-sidedBottlenecks
In a two-sidedbottleneck,eachof twofirmsis monopolist,eachwitha
differentbottleneck,andeachfirmrequirestheother'sbottlenecktoproduce
itsoutput.Forexample,supposetherearetwolocaltelephonecompanies,
eachcustomersubscribesonlytoonelocaltelephonecompany,andeach
companyrequirestheother'snetworktocompletecalls.Thiscouldberep-
resentedin Figure5.5withthesecondlink BC (number3)removed,and
consideringAB tobelongtofirm1,BC tobelongto firm2,firm1selling
serviceABC andfirm2sellingserviceCBA. In thecontextof thisexample,
eachof firms1and2buysaccessterminationfromtheother.If eachfirm
i =1,2,sellsbothservicesABC andCBA, theneachfirmbuysbothaccess
originationandaccessterminationfromtheother.
Manyof theissuesof traditionalbottleneckshavebeendealtwithbyreg-
ulationin theUnitedStatesandtheEuropeanUnion.In monopolizedone-
waybottlenecks,uchasaccessoriginationandterminationusedin the
creationof long-distancealls,therehasbeenatendencytodecreasethereg-
ulatedprices,butpricesarestillhigh.In thetwo-waybottleneckof access
usedinthecreationof localcallsbycompetinglocalexchangecarriers,the
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Anotherexamplefromthecomputingindustryillustratesasituationof
marketpowercreationspecifictonetworks.SupposethatfirmA choosesto
makeitsproductA incompatiblewith theproductsof otherfirmsthat
performsimilarfunctions,andit alsosubsidizesfirmsthatproducecom-
plementarygoodsB to itsproductA.9Alternatively,wemayassumethat
firmA subsidizesitsowndivisionthatsellscomplementarygoodsB.As a
result:
1. Thevalueof firmNs productincrease;
2. Theentryhurdleof firmNs rivalsincreases;
3. Thereispossiblecreationof marketpower.
Firm Ns defensewill be thatits actionsarepro-competitivesincetheir
primarycauseistheenhancementof valueof productA. For thepointof
viewof Ns competitors,theactionsof A lookverymuchanti-competitive
sincetheabundanceof complementarygoodsB forproductA putsthem
atacompetitivedisadvantage.
Notethattheexistenceof incompatibilityis a necessaryconditionfor
possiblecreationof marketpower.Moreover,thekeyto increasingsocial
welfareisapotentialmovetocompatibility.Thatis,assumingthatinnov-
ationandproductavailabilitywouldnotbereduced,thebestof allworlds
is to havepublicstandardsand full compatibility.However,it is very
difficultforUS antitrustauthoritiesto interveneand/ordefinestandards.
Besidestheuseof technicalstandards,firmscanalsousebundlingand
otherpricingstrategiesaswellas non-pricediscriminationstrategiesto
leveragemarketpoweracrossmarkets.
In networks,asin othersettings,therearepotentiallyanti-competitive
issuesarisingfromthepossibilityof verticalintegrationandthebehavior
of verticallyintegratedfirms.Thesemayinclude,first,thebundlingofcom-
ponentsthroughverticalintegrationcontracts,ormanipulationof techni-
calstandardsothatanentrantwill notbeabletoenterinonlyoneof the
componentsmarkets,butwillhavetoenterinboth.Oftenfirmshaveexper-
tiseor a technicaladvantagein onlyonecomponent,andwouldliketo
enteronlyin themarketfor thatcomponent.An incumbentcanstrategi-
callyalterthemarketenvironmentthroughacquisitionorcontractsothat
theentrantcanonlybesuccessfulif it entersmorethanonemarket.This
increasesthefinancialhurdleforanentrant,anditalsoforcesit tosellcom-
ponentswhereitdoesnothaveexpertise.Thus,it makesitmorelikelythat
entrywillnotoccur.
A verticallyintegratedfirmcanalsousediscriminationi pricescharged
to a subsidiarycomparedtopriceschargedto a downstreamcompetitor,
or discrIminationi qualityprovidedtoa subsidiarycomparedtoquality
a
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116 The new economy and beyond .~
efficiency.Thepossibilityexistsof a lock-into a technologyanda path
which,whendecisionstakenineveryperiod,looksoptimalgivenpastdeci-
sions,butis sub-optimalif earlierinvestmentdecisionshadbeendelayed
andall thedecisionsweretakenatonce.In aworldwithnetworkeffectsa
lock-inin aninferiortechnologycaneasilyoccurasfirms(andcountries)
- find it moredesirableto investfurtherin thetechnologyin whichthey
alreadyinvested.This canoccurunderperfectcompetition.Theproblem
caneasilybecomemuchmoreimportantunderoligopoly,asfirmsraceto
becomethedominantfirm,giventheimportanceofdominanceinanetwork
industry.
InnovationIssues
An importantantitrustissueis thespeedof innovationin a network
industryas affectedby strategicdecisionsof firmsandpotentiallyanti-
competitiveactions.The effectsof actionson innovationareimportant
becauseinnovationaffectsthewelfareof futureconsumers,andthisshould
betakenintoconsiderationi anantitrustaction.Thedifficultyindealing
withinnovationissuesin anantitrustactionarisesfromthefactthatthe
efficiencyandintensityof innovationin monopolycomparedto perfect
competitionandoligopolyareopenquestionsineconomics.Thus,itisvery
hardtomakegeneralstatementsoninnovationin anantitrustcontext.
II
CriteriatobeUsedforAntitrustInterventioni NetworkIndustries
..
Whenan antitrustinterventionis consideredin a networkindustry,a
numberof considerationsthatariseoutof thenatureofnetworkindustries
havetobetakenintoaccount.Theseareexplainedin detailin earliersec-
tions.First,thebenchmarkof the'butfor'worldthatshouldbeconsidered
shouldbe a networkindustriesequilibriumwith significantinequality,
ratherthanaperfectlycompetitiveequilibrium.Second,competitors'harm
shouldnot bea sufficientreasonfor intervention.The rightquestionis,
'wereconsumers(past,present,future)harmedbyspecificactions?'Third,
uncertaintyshouldbetakenintoaccount,andcautionshouldbeusedin
guessinghowahigh-techindustrywouldhaveevolved'butfortheanti-com-
petitiveaction(s).Fourth,it ispossiblethatmonopolymaymaximizetotal
surplus.Fifth, thatit will not bepossibleto sustaina long-termequal-
market-sharesquilibrium,andashort-termequal-market-sharesequilib-
riummayhavelowtotalsurplus.Sixth,pathdependenceandthevalueof
theinstalledbasearelimitedbySchumpeteriancompetition,andupheavals
arenotuncommonin networkindustries.Seventh,especiallyin software
industries,theextentandfunctionalityof productsisflexible.Thiscanhelp
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118 The new economy and beyond
thesecases,it isclearthatamarketwithoutinterventionwill notresultin
thedesiredoutcome.I willleavecase(2)aside,sinceadiscussionof itwould
leadustoadetailed iscussionof specificindustries.Therequirementsfor
case(3)aretypicallymetinmanynetworkindustries,inceexpansionof the
networkcreatesnetworkeffectsthataretypicallynotfullyinternalizedby
markets.However,itwouldbefoolishtoadvocateregulationasthestandard
solutioninnetworkindustriesbecauseof theexistenceof networkeffects.
Often,amuchsmallerintervention,suchassubsidizationof thenetworkto
helpnetworkeffectswillbeenough.
In case(1),whereit isclearthatcompetitionanditsbenefitscannotbe
achievedbymarketforces,regulationmaybea solution.Thesignificant
advantageof industry-specificregulationis thatit canbetailoredto the
specificsof theindustry,andspecifyrulesonpricingandavailabilityof par-
ticularproductsandservices.Regulators,suchastheFCC, alsohavestaffs
thatcanprovideimpartialtechnicaladvicethatwouldbeunavailabletoa
court.
However,regulationhasanumberof drawbacks.First,it is bestsuited
for industrieswithwelldefinedandnotchangingproductsandservices.
Withstableproductdefinitions,rulescanbedevisedandspecificpricingcan
beimplementedif necessary.Second,asacorollarytothefirstobservation,
regulationis notwellsuitedin industrieswithhightechnologicalchange
andfrequentlychangingproductdefinitions.Moreover,inanindustrywith
fasttechnicalprogress,regulationcanbeusedbytheregulatedcompanies
to keeppriceshigh,as exemplifiedby telecommunicationsregulation.
Third,oftenregulatorsareveryclosetotheinterestsof theregulatedparties
ratherthantotheinterestsof thepublic.Fourth,experiencehasshownthat
oftenregulatorsarenotwellinformedaboutkeyvariablesaswellaschanges
in theindustry.Fifth, regulatorsat boththestateandfederalevelsare
underpressureandinfluencebyboththeexecutiveandthelegislativepart
of government,andcannotbeasimpartialasacourt.Thesedrawbackscan
createsignificantsurpluslossdueto regulation.
In summary,regulationshouldbeusedsparinglyinindustrieswithstable
products,if it isclearthatantitrustactionhasfailed,andkeepinginmind
thatregulationcanalsocauseasignificantsurplusloss.
CONCLUSION
Thischapterisastartof anin-depthdiscussionof publicpolicyinnetwork
industries.I believethatitisfairtosaythatthelegalsystemdoesnotyethave
aframeworkforanalysisofcompetitionpolicyissuesinnetworkindustries.
Thiswastoalargeextentexemplifiedin UnitedStatesv.Microsoft.I willnot
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120 Theneweconomyandbeyond
outgoing, and irrespectiveof thedestination.Similarly, Internet serviceprovidersbuy
backboneconnectivityat ratesthat dependjust on the size of thepipe theyutilize and
irrespectiveof whetherthey areincoming or outgoing, and of thedestination.
3. It is anecdotallyknown that Cantor .Fitzgerald,which hasa 70 per centmarketsharein
thesecondarymarketfor US government30yearbonds,offeredto Salomon (thelargest
'primary dealer'and traderof US bonds) pricesequal to onetenth to onefifth of those
chargedto smalltraders.This isconsistentwith profitmaximizationbyCantor Fitzgerald
becauseof the liquidity (networkeffect)brought to themarketby Salomon which is by
far thelargestbuyer('primary dealer')in theauctionsof US governmentbonds.
4. For a detaileddiscussion,seeEconomides and Himmelberg(1995).
5. If thedistributionof thewillingnesstopayisdistributedawayfrom0,anindustrywith
network effectsexhibitsthe finitenessproperty (Shakedand Sutton 1983),with a finite
maximumnumberof activefirms despitepositiveprofits.
6. An often-citedexampleon pathdependenceis theprevalenceof theQWERTY keyboard
despiteclaimsof moreefficientfunction by thealternativeDvorak keyboard.For many
businessapplications,and for antitrust purposes,the QWERTY exampleis not crucial
becausetherewasno significantstrategicbusinessinterestin thesuccessof eitherdesign.
7. AT&T claimedthatthemain reasonfor its refusalto interconnectwas thelow technical
standards of the independents,as well as incompatibilities, that would jeopardize
AT&T's network after interconnection.While there is sometruth to thoseclaims,it is
unlikely that theyapplied to all independents.Moreover, onceacquiredby AT&T, inde-
pendentswere interconnectedwith AT&T's network, after some modifications.This
showsthat the refusal to interconnectwas mainly a strategicand commercialdecision
ratherthan a technicalone.
8. This is not just a theoreticalpossibility.TelecomNew Zealand ('TNZ'), operatingin an
environmentof weakantitrustand regulatoryintervention(so-called 'light-handedreg-
ulation') offeredsuchhigh termination feesthat the first entrant into local telecommu-
nications,Clear, survivesonly by refusingto pay interconnectionfeesto TNZ, while the
secondentrant,BellSouth New Zealand exitedthe local telecommunicationsmarket.
9. For example,onecan think of A as a computeroperatingsystem,and B asan applica-
tion. OS manufacturerscan and do embedsoftwareroutines that are usefulto applica-
tion softwaredeveloperssincetheyreducethecostof writing applications.
10. See Economides and Siow (1988)for a discussion of the benefitsof B2B and other
exchanges.
II. For a discussion of the Microsoft case, see Economides (200Ia, 2001b, 2002) and
http://www.stern.nyu.edu/networks/.
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